exudative pharyngitis; laboratories which report beta-hemolytic streptococcal isolates from the pharynx only as group A or non-group A should be encouraged to perform definitive group identification of all beta-hemolytic isolates to further evaluate the role of other streptococcal groups as the causative agents for pharyngitis.
Although group A beta-hemolytic streptococci are responsible most frequently for streptococcal pharyngitis, pharyngitis may result from infection with other Lancefield streptococcal groups; i.e., both group C and group G organisms have been implicated as a cause of exudative pharyngitis (5, 13) .
In the present study, the presence of group B streptococci in the throats of patients with clinical pharyngitis was determined, and its role as a causative agent for the illness was evaluated.
MATERIALS AND METHODS
Throat cultures were performed on 1,110 patients at a student health service over a 9-month period, as part of routine medical care for pharyngitis. Physical signs were recorded at the initial examination, before a throat culture was obtained. Throat culture swabs were inoculated onto blood agar plates containing 5% defibrinated sheep blood. After incubation at 35°C for 18 to 24 h, isolates showing beta-hemolysis were smeared and Gram stained. Those that were typical of streptococci in appearance were grouped by a battery of tests, including bacitracin sensitivity, sodium hippurate hydrolysis, bile tolerance, and hydrolysis of esculin.
Group A streptococci were identified by inhibition of growth around a 0.04-unit bacitracin disk (BBL Microbiological Systems; Taxo A); group B were identified by the hydrolysis ofsodium hippurate; and group D streptococci were identified by the ability of the organism to hydrolyze esculin in the presence of 40% bile (10) . Serological typing was used for strains that could not be grouped by the above matrix of tests as weli as for confirmation of group B or group A identification (12) (Phadebact Streptococcus Tests; Pharmacia Diagnostics).
All patients whose cultures yielded growth of group B or group A beta-hemolytic streptococci were included in this study. From 944 patients whose cultures were negative for streptococci, a random sample of 100 was chosen to serve as controls for evaluation of physical signs in the absence of streptococci. All patients with group A infection were treated with antibiotics, usually with 10 days of oral penicillin, or with erythromycin as an alternative for patients allergic to penicillin. Fourteen of the patients with group B were treated in a similar fashion; 71% of this group had prompt relief ofsymptoms within several days ofstarting antibiotic therapy, whereas 29% had lingering symptoms of pharyngitis. However, of the patients with group B who did not receive any treatment, only 39% had relief of symptoms within a similar short period of time (P < 0.02).
RESULTS

DISCUSSION
Group B beta-hemolytic streptococci have gained increasing significance as a human pathogen, causing sepsis, meningitis, pneumonia, and severe genitourinary tract infections, especially in debilitated or diabetic adults (1, 4, 7, 8, 14) , and severe meningitis or sepsis in newborn infants after transmission from the mothers' genital tract (14) . Upper respiratory tract infections due to group B streptococci have received little attention, although the pharynx is a site sometimes colonized by the organism. Although group A is most commonly responsible for pharyngitis due to beta-hemolytic streptococci, other Lancefield groups have been known to cause disease. One large outbreak of pharyngitis on a college campus, with clinical symptoms typical of group A disease, was due to group G (13). Many patients had an exudative pharyngitis and enlarged tender anterior cervical lymph nodes, and half of those tested had increased antistreptolysin titers. The source ofthis outbreak was eventually traced to contaminated food. Another school outbreak resulted from group C infection (5) . Of 29 patients with group C in cultures of the pharynx, 22 were symptomatic, including 7 who had an exudative pharyngitis. Group C, like groups A and G, may result in elevated antistreptolysin titers (6) . Isolated, nonepidemic cases of pharyngitis have been associated with groups G and C and also with group B. In a large study of military recruits who had pharyngitis, group B was isolated from the throats of six men, and three of these men had an exudative pharyngitis (6) . In two of the patients an elevated leukocyte count provided further evidence for association of group B streptococci with the clinical illness. However, most studies to determine prevalence of group B have not attempted to associate the organism with clinical disease.
In recent years, infection with group B streptococci has become one of the more common causes of bacteremia and meningitis in neonates, which often acquire infection from the mother's vagina. Because of these findings, surveys have been done to evaluate group B colonization in the vaginal flora. One study of several hundred women during the third trimester of pregnancy yielded a carrier rate of 22.5% in the cervix, and female nursery personnel had a similarly high cervical carrier rate of 30% (2) . In another study, involving 499 college women, group B streptococci were isolated from the cervix of 18% and were correlated with sexual experience and presence of an intrauterine device (3) .
In contrast to these recent efforts to determine prevalence of group B streptococci in the genital tract, pharyngeal surveys were conducted as early as 3 to 4 decades ago. In one of the earliest studies, of 475 pediatric patients hospitalized because of suspected streptococcal disease, 100 cases yielded hemolytic streptococci, none of which were group B (9). In an even larger study, involving 3,026 cases of respiratory disease in military recruits, group B was found in only 6 patients (0.2%), and the carrier rate in a large series of healthy recruits was only 0.1% (6) . However, recent studies of healthy individuals have yielded higher carrier rates, from 4.9% (2) to 10.8% (14) . Such studies have utilized a selective broth of Todd-Hewitt medium with gentamicin sulfate and nalidixic acid to prevent gramnegative organisms from overgrowing and may result in higher rates of isolation than would routine media (3, 11) , but increasing colonization of the throat by group B streptococci is also possible.
The present study supports an association of group B streptococci and clinical pharyngitis. Statistically, enlarged tonsils and enlarged, tender anterior cervical lymph nodes were present to the same extent as in patients with group A, differing markedly from patients with negative cultures. Presence of exudate, although not as common as with group A, was still more than twice as frequent in patients with group B as in patients with negative cultures. Although viral cultures were not available to definitely determine the etiology of pharyngitis in each individual, those with group B had many more signs of severe pharyngitis than did patients with sore throat who had negative cultures. Antistreptolysin titers were not performed because group B streptococci do not produce streptolysin. In addition to clinical findings, antibiotic treatment of patients with group B infection also led to a more rapid disappearance of symptoms than in those untreated patients with a similar infection.
The cases seen in this study were sporadic rather than epidemic in nature, and the source of infection with group B streptococci remains uncertain. Genital acquisition of group B streptococci is considered venereal (3). The high rate of vaginal carriage of the organism together with changing sexual mores suggests a possible genital-oral spread. Almost half of our patients colonized with group B admitted to recent oralgenital sexual contact. However, an even larger number of those with group A admitted to similar contact shortly before onset of pharyngitis. Colonization of the organism in the throat may also be due to contamination from a distant bodily site. Although additional sites of colonization were not intentionally sought in these patients, five patients with group B pharyngitis had infections at other sites, including four genitourinary and one skin, from which the same organism was cultured.
Group B streptococci appear to have become more frequent inhabitants of the pharynx than in previous decades. In some cases they are associated with an exudative pharyngitis similar to that caused by group A streptococci, but they have never been associated with the nonsuppurative sequelae of streptococcal infections, such as rheumatic fever or glomerulonephritis. Since group B streptococci can be invasive, capable of VOL. 10, 1979 on November 2, 2017 by guest http://jcm.asm.org/ Downloaded from causing suppurative infections, they should not be dismissed as a nonpathogen when identified in the pharynx of patients with exudative pharyngitis. Laboratories which report beta-hemolytic streptococcal isolates from the pharynx only as group A or non-group A should be encouraged to perform definitive group identification of all beta-hemolytic isolates.
